Amorphous, or X-ray amorphous, is a common term used to describe mineral precipitates lacking long-range order. Earth materials, such as amorphous FeS, silica, and Fe(III)-hydroxide, are abundant in natural environments and play an important role in geochemical processes and the fate of contaminants. While use this term persists in the Geosciences community, it is important to resolve the short-to medium-range structure and fundamental size of these solids to deepen our understanding of their role in geochemical processes. In this study, we report on the structure and size of socalled amorphous FeS, the first Fe-S phase formed in anoxic sediments which, over time, will convert to pyrite (FeS 2 ). Amorphous FeS can also sequester metals and metalloids, such as cadmium and arsenic and react with contaminants, such as Cr
, Z = 2, R1 = 0.082, for 1499 reflections) were determined using an imagingplate diffractometer and a four-circle diffractometer, respectively (MoK radiation, graphite monochromator).
Incorporation Micas, picked up A) along the edges and B) from the center of five granite pegmatites were studied from Ilmen reserve (Ural, Russia), using the optical, X-ray, microprobe (SEM and TEM) and electron diffraction methods.
The 2V measurements showed two different types of mica: A) with homogeny 2V distribution on all area of one crystal B) heterogeneous 2V distribution, witch is also showed by X-ray and microprobing analyses. Somme fluctuations in Ng' and Nm' significance are caused by heightened content of F, Fe and Li. 2 1 , 1 , 3 and d polytypes were detected by X-ray powder diffraction. For all that optical homogeneity of micas were 2 1 polytype, while the heterogeneous micas with intermediate a and b sense between di-and trioctahedral structures are presented in 1 and 3 polytypes. Fe-micas were an Md modification. Diagnostic and division of 1 and 3 modification in powder samples were made on intensity and position of 11l and 02l peaks.
Crystal formula was calculated on bulk chemical composition, SEM and TEM analyses, taking into account X-ray and optical data. Blocks with different composition possess so hard as smooth edges in one crystal, were detected for heterogeneous samples using the TEM and electron diffraction data. Interesting is, that two neighbor area have different ultimate mineral members. This complex of analyses allows the dioctahedral mica with heightened Fe content carry on muscovite and celadonite, trioctahedral mica -on flogopyte and annite and the Li-Fe mica on trilitionite.
As a result the homogenous 2 1 mica with utmost di-or trioktahedral composition on board and heterogeneous 1 and 3 polytypes with heightened content Li, F and Fe on center of pegmatites were exposured.
Prescribed ecpecialites of homogeny and heterogeneous structure and composition in mica can be used as typomorphic indicators of granite pegmatites crystallization conditions. GRANT UR.09. The modulated crystal structure of two common antigorite polysomes, the "odd" m=17 and the "even" m=16 polysomes (m being the number of tetrahedral modules in a wave), have been recently refined by XRD using single crystals from the Val Malenco Italian Alps. The m=17 polysome [1] has Pm symmetry, cell constants a=43. 505(6), b=9.251(1), c=7.263 (1) Å, =91.32(1)°, and consists of a wavy 1:1 layer, curled on the b-axis and modulated along [100] . Sixteen O-modules form a continuous O-sheet. Seventeen T-modules link the O-sheet at the concave sides, forming a "short" half-wave, and "long" half-wave with opposite polarities. The T-sheet shows 6-membered tetrahedral rings, like in lizardite, which reverse polarity via alternating 6-reversals (6-membered tetrahedral rings) and 8-reversals (8-and 4-membered tetrahedral rings, coupled along b).
The "even" m=16 polysome has C/2m symmetry, cell constants a=81. 664(10), b=9.255(5) , c=7.261(5) Å, =91.41(5)°, and the same structural configuration of the m=17 polysome, but for the even number of T-modules, which makes the halfwaves symmetric, and the periodic b/2 shifting of the 8-reversal position, which makes the cell double and C-centered. First neighbors interactions are very similar in the two polysomes, and similar to lizardite [2] .
HRTEM investigations carried on the same batch of crystals, confirm the presence of P and C structures, and show that the scheme depicted above holds also for the m=15 (P) and the m=18 (C) polysomes.
[ (2), 103.34(1), respectively. Though both of them are twice as large as the basic structure of wollastonite, those structures are different. Basically, 0.55Wo has the two units of the basic-wollastonite along a-axis and has no other partial structures in it. The largest difference between the basic wollastonite and 0.55Wo is the fact that the basic wollastonite has an inversion center but 0.55Wo has not it. Therefore, the basic wollastonite includes only 15 independent atoms but 0.55Wo includes the 60 atoms in the unite cell. The final R-value was 6% after the structure refinement of 0.55Wo. 0.65Wo has the two units of the basic-wollastonite along aaxis, too. However, the X-ray diffracrion pattern of 0.65Wo was largely different from that of 0.55Wo and it showed the extinction rule of the pseudo-C lattice. The structure model having the stacking of the basic-wollastonite unit with b/2 displacement were tried and the R-value was 9% after the structure refinement. b JRCAS, Tsukuba, Japan. E-mail: kyono@arsia.geo.tsukuba.ac.jp Light-induced degradation in realgar (As 4 S 4 ) has been studied by means of four-circle XRD and XPS. Because of the alteration of realgar exposed to light, the a lattice parameter and c sin value increase linearly, which leads to a continuous increase of the unit cell volume. Nevertheless, no correlation exists between the continuous increase of the unit cell volume and the bond distance variations in As 4 S 4 molecules. The most pronounced change was observed in the distance between centroids in As 4 S 4 cage. The spread of As 4 S 4 intermolecular distances increases continuously from 5.642 Å to 5.665 Å, which directly affects the unit cell volume expansion of realgar. In addition, the O1s peak increases rapidly after light exposure. The result substantiates the reaction proposed by Bindi et al. [1] . That is, realgar is transformed into pararealgar if oxygen exists and produces As 4 S 5 molecule. The additional S atom at As 4 S 4 molecule contributes to anisotropic expansion for the a and c axes because the direction for the additional S atom points toward [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] in the unit cell. Furthermore, an S atom in the As 4 S 5 molecule is released from one of equivalent As-S-As linkages in As 4 S 5 ; it turns itself into the As 4 S 4 molecular of pararealgar. The free S atom is re-attached to another As 4 S 4 (realgar type) molecule, and reproduces an As 4 S 5 molecule. The reproduced As 4 S 5 molecule turns itself into the As 4 S 4 molecular of pararealgar again. This cycle that realgar is indirectly transformed into pararealgar via As 4 S 5 molecule is repeated during light exposure.
[1] Bindi L., Popova V., Bonazzi P., Can. Arrojadite, dickinsonite and sigismundite define a group of phosphates with a very complex structure and crystal-chemistry, which has not been satisfactorily characterized so far. Previous works described the structure in the C2/c space group which implies the presence of half-occupied P1 phosphate groups sharing basal faces and with the apical oxygen atoms pointing in opposite directions, and of partial occupancy at 10 out of the 49 sites in the asymmetric unit. Electron microprobe analyses suffer from severe interference problems due to the coexistence of P, Fe and F.
Single-crystal refinement, Raman spectroscopy and wellcontrolled in situ microchemical analysis of selected samples allowed a better interpretation of the structure and crystal-chemistry of the arrojadite group. The correct space group is Cc, and the lowering in symmetry implies recognition of strong cation ordering among the 21 cationic sites besides the 12 PO 4 groups. The correct number of OH groups pfu is 3 and not 2 (2 OH are bonded to octahedral sites and 1 to a PO 4 group), and a selectivity is shown for F incorporation at one of these sites. The active exchange vectors were identified, and a new nomenclature has been proposed on crystal-chemical basis.
The C2/c derives from the presence in some samples of Cc domains related by a diad along b plus a ½ shift along c. This feature cannot be treated by X-ray structure refinement, and may be related to growth defects occurring during high-T crystallisation (in pegmatites). Keywords: phosphate crystal-chemistry, mineralogy, crystalstructure
